. In this particular individual, the left wing was normal, whereas the right wing showed the RS phenotype (the image of the right wing was reverted). (f, g) Loss of spots (LS) 
. (h) Disarrangement of spots. (i, j) Fusion of spots (FS). (k) Ectopic spot (ES).
Supplementary Figure 3 | Nomenclature of spots that belong to the first and second spot arrays. Spots were numbered from the anterior side to the posterior side. Spots that belong to the third and fourth arrays were similarly named (see Fig. 5a ). Note: ND, reared on natural diet; AD, reared on artificial diet; FC, field-caught; FR, failure rate; MR, modification rate.
Supplementary

Supplementary Table 2 | Summary of aberrations found in the mutagenesis experiments.
Cross ID Normal eclosion (n) 
Total 1 11
Note: Double count was allowed when an individual showed two modification traits. Note: Double count was allowed when an individual showed two modification traits.
Supplementary
Supplementary Table 6 | Crosses of the P adults to obtain the F 1 mutants.
Male and female adults for cross Trials (n) Success (n) Failure (n) Success rate (%) Progeny (Mutant lines) P ♂reared with artificial diet (n = 4) P ♀ reared with artificial diet (n = 2) Note: When an adult was obtained from a given cross, that cross was counted as success. NA, not applicable. Wild ♂ (n = 1) F 1 a ♀ modified (n = 1) 2 2 0 100 F 2 a, F 2 b
Note: When an adult was obtained from a given cross, that cross was counted as success. NA, not applicable.
Supplementary Table 8 | Crosses of the F 2 adults to obtain the F 3 mutants.
Male and female adults for cross Trials (n) Success (n) Failure (n) Success rate (%) Progeny (Mutant lines) Wild ♂ (n = 1) F 2 a ♀ modified (n = 1)
Supplementary Table 9 | Presence or absence of the spots that belong to the first and second spot arrays in the normal-type male individuals.
1st spot array 2nd spot array Male No.
Wing side 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 No. 01
Right wing
No. 14 Right wing
Black dots (•) and bars (-) indicate full spots existing and no spots, respectively. We used the first-array spots from 1-2 to 1-8 (excluding 1-1 and 1-9) and the second-array spots from 2-2 to 2-8 (excluding 2-1 and 2-9) for identifying the LS and RS types, because other spots may be lost even in the normal type. We have seen normal individuals that lacked the 1-1 or 2-1 spots, although rare and not listed in this table. See Supplementary Fig. 3 for the definition of spots.
Supplementary Table 10 | Presence or absence of the spots that belong to the first and second spot arrays in the normal-type female individuals. Wing side 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 1-9 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 No. 01
No. 14 Right wing 
Black dots (•) and bars (-) indicate full spots existing and no spots, respectively. We used the third-array spots from 3-1 to 3-9 (excluding 3-8) and the fourth-array spots from 4-3 to 4-4 for identifying the LS and RS types, because other spots may be lost even in the normal type. See Fig. 5a for the definition of spots. 
Supplementary
No. 14 Right wing No. 01 P, Male Right (M) Supplementary Table 9 . Identification of modified wings (indicated as "M") depends not only on the first-and second-array spots but also the third-and fourth-array spots (not shown in this table but see Supplementary Table 14) . Only the LS-or RS-type individuals were listed in this table.
Supplementary Table 14 | Presence or absence of the spots that belong to the third and fourth spot arrays in the P-generation individuals treated with 100 mM EMS. No. 01 P, Male Right (M)
See explanations in Supplementary Tables 9 and 13. Identification of modified wings (indicated as "M") depends not only on the third-and fourth-array spots but also the first-and second-array spots (not shown in this table but see  Supplementary Table 13 ). Only the LS-or RS-type individuals were listed in this table. No. 01 F1a, Male Right (M) Wing side 3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-8 3-9 4-1 4-2 4-3 4-4 4-5 4-6 No. 01 Supplementary Table 19. This table summarises Supplementary Tables 11, 12 , 14, 16, and 18. 
• • • • • • --- • • • • • • • • - (LS) Left (M) - - • • • • • -- • • • • • • • • - No. 02 F1a, Male Right • • • • • • • • - • • • • • • • • - (RS) Left (M) - • • • • • • • - • • • • • • • • • No. 03 F1a, Male Right • • • • • • • • • • • • • • • • • • (LS + RS) Left (M) - • • • • • • • - • • • • • • • • - No. 04 F1a, Male Right (M) - • • • • • • -- • • • • • • • • - (LS + RS) Left • • • • • • • • - • • • • • • • • • No. 05 F1a, Male Right (M) • • • • • • • • - • • • • • • • • • (LS + RS) Left (M) • • • • • • • • - • • • • • • • • • No. 06 F1a, Male Right (M) • • • • • • • • - • • • • • • • • • (LS + RS) Left (M) • • • • • • • • - • • • • • • • • • No. 07 F1b, Male Right (M) • • • • • • • • - • • • • • • • • - (LS) Left (M) • • • • • • • • - • - • • • • • • - No. 08 F1b, Male Right • • • • • • • • • • • • • • • • • • (LS) Left (M) • • • • • • • • • • • • • • • • • • No. 09 F1b, Male Right • • • • • • • • • • • • • • • • • • (RS) Left (M) • • • • • • • • • • • • • • • • No. 10 F1b, Male Right • • • • • • • • • • • • • • • • • • (RS) Left (M) • • • • • • • • - • • • • • • • • • No. 11 F1c, Male Right (M) - ○ • ○ ○ ○ • • - ○ ○ ○ ○ ○ ○ • - - (LS + RS) Left • • • • • • • • • • • • • • • • • • No. 12 F1c, Male Right (M) • • • • • • • • - • • • • • • • • • (LS + RS) Left • • • • • • • • • • • • • • • • • • No. 13 F1c, Male Right • • • • • • • • • • • • • • • • • • (LS + RS) Left (M) • • • • • • • • • • • • • • • • • • No. 14 F1e, Male Right (M) • • • • • • • • - • • • • • • • • • (LS) Left • • • • • • • • • • • • • • • • • • No. 15 F1g , Male Right (M) ○ ○ ○ ○ ○ ○ ○ ○ - ○ ○ ○ ○ ○ ○ ○ ○ - (LS + RS) Left • • • • • • • • - • • • • • • • • • No. 01 F1a, Female Right (M) • • • • • • • • - • • • • • • • • - (LS) Left • • • • • • • • - • • • • • • • • • No. 02 F1a, Female Right (M) • • • • • • • • - • • • • • • ○ ○ ○ (RS) Left (M) • • • • • • • • - • • • • • • ○ ○ ○ No. 03 F1a, Female Right (M) • • • • • • • • - • • • • • • • • • (LS + RS) Left (M) • • • • • • • • - • • • • • • • • • No. 04 F1b, Female Right (M) • - • • • • • • - • - • • • • • • • (LS) Left (M) • • • • • • • • - • • • • • • • • • No. 05 F1b, Female Right (M) • • • • • • • • - • • • • • • • • - (LS) Left • • • • • • • • - • • • • • • • • - No. 06 F1b, Female Right • • • • • • • • - • • • • • • • • • (RS) Left (M) • • • • • • • • - • • • • • • • • • No. 07 F1b, Female Right • • • • • • • • • • • • • • • • • • (LS + RS) Left (M) • • • • • • • • - • • • • • • • • • No. 08 F1e, Female Right (M) • • • • • • • • - • • • • • • • • - (LS + RS) Left • • • • • • • • • • • • • • • • • • No. 09 F1f, Female Right (M) • • • • • • • • - • • • • • • • • • (LS) Left • • • • • • • • - • • • • • • • • • No. 10 F1f, Female Right (M) ○ ○ ○ ○ ○ ○ ○ ○ - ○ ○ ○ ○ ○ ○ ○ ○ - (RS) Left • • • • • • • • - • • • • • • • • • No. 11 F1g, Female Right • • • • • • • • • • • • • • • • • • (LS + RS) Left (M) • ○ ○ • • • • • - • ○ ○ • • • • - -F1a, Male Right (M) - - - - - - - - - - - - - - - (LS) Left (M) - - - - - - - - - - - - - - - No. 02 F1a, Male Right • • • • • • • • • • - • • - - (RS) Left (M) ○ ○ ○ • • • • ○ • • - • • - - No. 03 F1a , Male Right • • • • • • • • • • - • • - - (LS + RS) Left (M) ○ ○ ○ ○ ○ - ○ ○ - ○ • • - - - No. 04 F1a, Male Right (M) • - ○ • • • • • • - - • • - - (LS + RS) Left • • • • • • • • • • - • • - - No. 05 F1a, Male Right (M) - - - - - ○ ○ - - - - ○ ○ - - (LS + RS) Left (M) • ○ - - ○ • - - • - - • • - - No. 06 F1a, Male Right (M) • ○ • • • • • • • - - • • - - (LS + RS) Left (M) • - ○ • • • • • • - • • - - No. 07 F1b, Male Right (M) • • • • • • • • • • - • • • • (LS) Left (M) • • • • • • • • • • - • • - - No. 08 F1b, Male Right • • • • • • • • • • - • • - • (LS) Left (M) • • • • • - • • • • - • • • • No. 09 F1b, Male Right • • • • • • • • • • - • • • • (RS) Left (M) • • • • ○ • • • • • - • • • • No. 10 F1b, Male Right • • • • • • • • • • - • • - • (RS) Left (M) ○ ○ • • • • • • • ○ - • • - - No. 11 F1c, Male Right (M) ○ ○ ○ ○ - ○ • • • - - - • - - (LS + RS) Left • • • • • • • • • • - • • - • No. 12 F1c, Male Right (M) ○ ○ ○ ○ ○ ○ ○ - ○ - - • • • • (LS + RS) Left • • • • • • • • • • - • • - • No. 13 F1c, Male Right • • • • • • • • • • - • • - • (LS + RS) Left (M) - - ○ • • • • • • ○ - • • - • No. 14 F1e, Male Right (M) • - • • • • • • • - - • • - - (LS) Left • • • • • • • • • • - • • - - No. 15 F1g, Male Right (M) ○ ○ ○ ○ ○ ○ • ○ - - - • • - - (LS + RS) Left • • • • • • • • • • - • • - - No. 01 F1a, Female Right (M) • • • • - - - - - • - • - - - (LS) Left • • • • • • • • • • - • • • • No. 02 F1a, Female Right (M) • ○ ○ ○ ○ ○ ○ ○ ○ • - ○ ○ - - (RS) Left (M) • ○ ○ ○ ○ ○ ○ ○ ○ • - ○ ○ - - No. 03 F1a, Female Right (M) • ○ • • • • • • • • - • • - - (LS + RS) Left (M) • - ○ ○ • • • • • • - • • - • No. 04 F1b, Female Right (M) • - • • • • • • • • - • • - • (LS) Left (M) • - • • • • • • • - - • • - - No. 05 F1b, Female Right (M) • • • • • • - - • • - • - - - (LS) Left • • • • • • • • • • - • • - • No. 06 F1b, Female Right • • • • • • • • • • - • • - - (RS) Left (M) • • • • ○ ○ ○ • • ○ - • • • • No. 07 F1b, Female Right • • • • • • • • • • - • • - • (LS + RS) Left (M) ○ ○ ○ ○ - • • - - ○ - ○ - - - No. 08 F1e, Female Right (M) • ○ ○ ○ ○ ○ - ○ ○ ○ - ○ ○ - - (LS + RS) Left • • • • • • • • • • - • • - • No. 09 F1f, Female Right (M) • • • • • • - - - • - • - - • (LS) Left • • • • • • • • • • - • • • • No. 10 F1f, Female Right (M) • • • • • • • • • • - • • - - (RS) Left • • • • • • • • • • - • • • • No. 11 F1g, Female Right • • • • • • • • • • - • • - - (LS + RS) Left (M) • - - • • • • • • - - - • - - Note:• • • • • • • • • • • • • • • • • • (LS) Left (M) • • • • • • • • • • • -• • • • • • No. 02 F2a, Male Right • • • • • • • • • • • • • • • • • • (LS) Left (M) • • • • • • • • • • • • • • • • • • No. 03 F2d, Male Right (M) - • • • • • • • - • • • • • • • -• (LS) Left (M) - • • • • • • • - • • • • • • • • • No. 01 F2a, Female Right (M) - • • • • • ○ ○ - - • • • ○ ○ ○ ○ -(
